Abstract-This paper represents to propose an effective extraction procedure for traditional toxin determination techniques in urban lake. Efficiency of each extraction solvent as well as other key parameters affecting extraction efficiency including ultrasonication time and extraction pH were evaluated and optimized. The present study results indicated that 40% acidified methanol (pH~3) with sonication 15~20min has been shown to be a rapid and efficient method for the routine analysis of a wide range of microcystins in water samples. Our study also suggested that analytical method based on HPLC-MS/MS with SPE techniques provides a simplified enrichment procedure and rich information for both quantization and identification effective tool for analysis of urban landscape water quality. The development of this method may facilitate the understanding of the best extraction method for the routine analysis of microcystins in water bodies. Moreover, it may be valuable for purification scale.
I. INTRODUCTION
Urban landscape water in China are very often man-made ecosystem. They are very small and shallow. As an essential part of urban ecosystem, urban lake also play an important role in promoting socio-economic development, by regulating climate and providing a good place for recreational [1] - [2] . With increasing anthropogenic activities and excessive inputs of nitrogen and phosphorus to water environments, urban lake waters quality are extremely deteriorated in recent years. As a consequence, the appearance of Cyanobacteria (blue-green algae) can produce microsytins, frequently breakout in highly eutrophication lakes. It is considered to be an important water quality problem, implicating that a serious health problem in water supplies, both for livestock and human health [3] - [5] .
Microcystin is the most commonly synthesized toxin produced by toxin producing cyanobacteria species of Microcystis, Aphanizomenon, Anabaena, Planktothrix and Phormidium with around 80 variants characterized to date [6] , [7] methods for toxin analysis. However, ELISA only gives a summation of microcystin-type toxicity, depending on the antibodies employed in the kits [8] , [9] . HPLC is capable of separating the cyanobacteria toxins, but it does not provide an accurate estimation of minor components [10] , [11] . Compare to these methods, recent technological developments drive HPLC-MS/MS towards extremely fast analysis times without sacrificing chromatographic efficiency and sensitivity, had been widely applied to detect numerous toxins in water bodies in recent years [12] , [13] .
Currently, there is a lack of understanding toxicology and risk assessment of urban lake Cyanobacterial toxins. For deeply study urban lake microcystins during algal blooms, optimization of extraction were conducted by HPLC-MS/MS approaches in our study for determination of microcystins from urban lake samples.
II. MATERIALS AND METHODS

A. Chemicals
All the chemicals include HPLC-S grade acetonitrile, HPLC grade methanol and Trifluoroacetic acid (TFA) were purchased from Beijing Chemicals Ltd. Ultra-pure water was prepared on a Milli-Q Synthesis system (Millipore, France). microcystin LR, RR standards were bought from Beijing express Company. Sep-pak ODS cartridge (1000g, 12ml) was manufactured by Tianjin Alega Technologies.
B. Sample Preparation for Microcystins Extraction
Before the HPLC analyses, all water samples (1 L) were filtered on GF/C filters. Commercially available SPE fibers were purchased from Alega. Each fiber was eluted by 20ml methanol and pure water 20ml separately before extraction. To carry out the SPE extraction, water samples were extracted under different conditions in order to determine the optimal condition for microcystins extraction. After SPE procedures, the methanol was evaporated to dryness under nitrogen and was reconstituted in 1ml methanol for subsequent analysis by HPLC-MS/MS.
C. HPLC-MS/MS Parameters
Identification and quantification of microcystins were performed by LC-MS with Dionex Ultimate 3000 (Dionex, USA), an Ultimate XB-C 18 column (150mm×4.6mm, 5μm) and a 3200Q TRAP LC/MS/MS Mass system (Aglient, USA). The column oven was set at 30 C with a mobile phase flow of 0.8 ml/min. The mobile phase consisted of CAN and water with 0.1% (v/v) formic acid. The injection volume was 10 ml.
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The mass spectrometer used was operated in ESI positive mode with a capillary voltage of 5kV and heated capillary temperature was maintained at 500°C. Conditions for mass spectrometry are shown in Table I and Fig.1 . 
D. Optimization Experiment Design
In this exploratory study, the focus was the extraction efficiency using the SPE technique. First of all, optimize the extraction solvents proportion. The solvents evaluated were water, methanol and acetic acid. In this work, 10% ~ 70% water-methanol solution + 3%, 5% and 7% acetic acid combinations were designed for optimization. Second, extractions were performed under ultrasonication (300 W) for: 5, 10, 15, 20, 30, 40 and 50 min for optimization of extraction time. Finally, we study the extraction at different pH values, ranging from pH~1, pH~3, pH~5, pH~7, PH~9 and pH~11. Extracts corresponding to each extraction step were performed three times and analyzed separately by HPLC-MS/MS.
III. RESULTS AND DISCUSSION
A. Extraction of Microcystins with Different Solvent Combinations
As shown in Fig.2 , the best extraction efficiencies for MC -LR and MC-RR studied were obtained. The greatest increase in extraction efficiency was observed found in different combines shows that 40% methanol + 5% acetic acid, 40% methanol + 3% acetic acid and 40% methanol + 5% acetic acid extracted 788 ng/ml for MC, 257 ng/ml for MC-LR and 632 ng/ml for MC-RR, respectively. Previous results reported that mixtures of methanol and water extracted more efficiently compared to extraction with methanol and water, respectively [14] , and acidified methanol led to the higher microcystins yields, since hydrophobic character of microcystins improves as the pH value decreases [15] . Wei et al. [16] shows that microcystin-LR yield in acidified methanol was twice that obtained in methanol alone. Similar results also obtained in the present study. As Fig. 2 shown, 5% acidified methanol group extracted higher yields of MC. 3% acidified methanol group shows that the great efficient extraction solvent for MC-RR. All these results indicated that suitable acidified methanol proportion was the best solvent for the extraction of microcystins. In the present study, we also found 40% ~50% mixtures and water seemed to be selected as the most suitable mixture for the extraction of microcystins. Results obtained prior studies were consistent with present results [17] [18] . However, results from the extraction experiments were somewhat differ. Barco et al. [19] reported that 80% aqueous methanol was the most suitable mixture for the extraction of both hydrophobic and hydrophilic microcystins. 
B. Extraction of Microcystins with Different Sonication Time
After the extraction solvent system were chosen and tested as an efficient extraction solution, ultrasonication time was adjusted for optimal toxin extraction. Among seven treatments of different sonication time, no significant increase was observed in microcystin extraction yield over time. Consider short time of analysis involved,15 min was chosen as the extraction time in 40% methanol + 3% acetic acid group for MC-LR, and 20min was chosen as the optimum extraction time for toxin extraction in 40% methanol + 5% acetic acid group for MC-RR. These results are similar with the previous results reported [18] . 
C. Optimization of the Extraction pH
Based on the results above, the best extraction efficiencies for MC-RR and MC-LR studied were studied. As can be observed in Fig.4 , when extracting with acidified methanol at pH~1 and pH~3, both MC-RR and MC-LR obtained greatest yields of extraction efficiency. Some studies have been reported that suitable toxin extractions from soils and sediment is a range of pH values from 3 to 7 , and bloom samples optimum extraction pH was chosen pH~2 [19] , [20] . It is suggesting that a slightly acidic extraction solvent system is more suitable for microcystins extraction. However, microcystins would degrade at very high acidic conditions (pH~1), pH~3 was chosen as the optimum extraction pH in the present work. The SPE technique have been demonstrated to be a simple, reliable, and simplifies the enrichment process, eliminates the use of organic solvents, and reduces the cost of disposal. In this work, the developed technique of SPE with HPLC -MS/MS provides a simplified enrichment procedure and rich information for both quantization and identification.
Based on the results above, an optimal extraction procedure is schematically proposed in Fig. 5 . 
IV. CONCLUSION
This study focuses on the occurrence of cyanobacterial toxins of urban landscape water in china. These toxins are well known to produce several metabolites significant from the public health perspective of acute exposure. Due to their hazard to human health, extraction of microcystin variants is required to characterize and quantify all microcystins present in water bodies. In the present study, a wide range of extraction solvents were evaluated over a wide range of pH and extraction times to optimize an effective extraction procedure for the analysis of microcystins in urban lake. The results show that 40% acidified methanol (pH~3) with sonication 15~20min has been shown to be a rapid and efficient method for the routine analysis of a wide range of microcystins in urban lake. Furthermore, the method also can be applied to the analysis of intracellular microcystins in water bloom samples, contained in cells usually trapped on GF/C filters.
